Stimulation of calcium uptake in Saccharomyces cerevisiae by bovine protein kinase C alpha.
Ca2+ plays essential roles as a second messenger often in synergism with the calcium- and phospholipid-dependent phorbol ester receptor, protein kinase C (PKC), which stimulates Ca2+ influx in various cell types in a potential positive feedback mechanism. To address the compatibility of these mechanisms between lower eukaryotes and mammals, we have stably expressed bovine PKC alpha in the yeast Saccharomyces cerevisiae. We find that phorbol ester binding sites are created which stimulate a specific calcium- and phospholipid-dependent catalytic activity in vitro. Phorbol ester activation in vivo stimulates PKC down-regulation, uptake of extracellular Ca2+, Ca2+ dependence of cell viability, and changes in cell morphology. This may represent activation of a putative PKC-mediated signaling pathway utilized by functional yeast homologs of mammalian PKC isoforms. These are suggested by some protein data; however, their genes have not yet been characterized (Simon, A. J., Milner, Y., Saville, S. P., Dvir, A., Mochly-Rosen, D., and Orr, E. (1991) Proc. R. Soc. Lond. B 243, 165-171). Our findings indicate that bovine PKC alpha is functional in yeast and stimulates calcium uptake in a manner similar to some of its responses in mammalian cells, which suggests compatible aspects of higher and lower eukaryotic signaling pathways and the feasibility of dissecting parts of the action of common signaling mediators in a simple genetic model.